Aerated Compost Tea (ACT) prepared from four types of compost; Agricultural Residues(AR), Agricultural Residues enriched with Olive Pomace (AR+OP), Municipal Solid Wastes (MSW) and Municipal Solid Wastes enriched with OP(MSW+OP) in combination with bioagents have been analytically characterized and were tested for their antagonistic activity in vitro against Fusarium oxysporum and Rhizoctonia solani pathogens in comparison with the commercial chemical fungicides (Rhizolex-T). Assessment was carried out in terms of percent mycelial growth inhibition as well as Scanning Electron Microscopy (SEM) were used to explain the mode of action in the biological control of the pathogens under study. From the resultsall compost teas showed high levels of nutrients and microbial biomass content. The mixed treatment of compost tea gave the highest percent inhibition compared with individually treatments. AR compost tea+ Olive Pomace (OP)+ Microorganisms (MO) were significantly superior to the rest treatments showed 63.52% and 44.07% percent inhibition, same trend was detected with MSW+ Olive Pomace (OP)+ Microorganisms (MO) showing 57.41% and 43.89% against Rhizoctonia solani andFusarium oxysporumrespectively. SEM of tested pathogen mycelium removed from the confrontation zone showed aberrant morphology such as shrinkage, curling,mycelium asymmetry, partial distortions and lysis of fungal mycelium. In conclusion, these results provide evidence that the compost extract has the potential to become a good candidate for biological control as potential alternatives to the application of synthetic fungicides, and as plant promoters in crop production, for attaining environmental sustainability for farming and food safety.
Bioagents:-

Bacterial strains (Pseudomonas fluorescens (IFO.2034), Serratia marcescens (WW4) and
Paenibacillus polymyxa (local isolate of rhizobacteria) inoculants) and fungal strains (Trichoderma harzianumand Trichoderma virdie)were supplied by Microbiology Dept., Soils, Water and Environment Research Institute, Agricultural Research Center (ARC), Giza, Egypt.Pseudomonas was grown on king's medium (Atlas, 1995),Serratia sp. was grown on peptone glycerol (Difco Manual, 1984),Bacillus polymyxa wasgrown on nutrient broth medium (Difco Manual, 1984) and Trichoderma sp grown on Trichoderma selective (TSM) broth medium (Askew and Laing 1993)was developed by (El-Hassan, 2004 ).Cultures were incubated at 28 º C until early log phase reached 10 9 viable cell ml -1 and were mixed in equal proportion to prepare 1 liter of concentrate containing 10 9 cell ml -1 .
Initial Compost and Compost tea preparation:-
Two types of compost under study; Agricultural Residues (AR) was provided from Ismaillia Agricultural Research Station, Ismaillia Governorate, Egypt while the other from Municipal Solid Wastes (MSW) was provided from Qatameia, Cairo, Egypt composting and recycling complex, Delta Biotec. Both types were enriched with olive pomace (10 %); the Raw Olive Pomace (ROP) was air dried at 30 0 C for 24 hours then ground to 0.5 mm by using ball mill and sieved to reduce the materials to fine particles. The mixtures are moistened to the appropriate degree (50-60%), and then both types were leaved for 21 days incubation period with frequentturning every week and following the humidity. At the end of the period of incubation, a complete analysis of the physical, chemical and microbiological characters was done. The main traits of composts and enriched compost with olive pomace are shown in Table (1) .
Aerated compost tea was prepared from matured compost before and after enrichment with Olive Pomace (OP). The compost tea were prepared according to (Abdel-Wahab, 2008; Naidu et al., 2010).After elapsing of incubation period andbefore application, fulvic acid is added (25ml),the liquid mixture was filtered through cheese clothes and stored at 4 0 C; they were taken out 30 minutes before use (Znaidi, 2002).The bioagents mixtures were added to the freshly prepared compost tea according to (Abdel-Wahab, 2008) (compost tea act as a liquid carrier). The microbial enriched compost tea was maintained up to 3 days before application.
Analysis of compost teas:-
The chemical and microbiologicalanalytical characters as well as maturity and stability index of compost teas were recorded at the end of the fermentation period; physical characters were detected according to (Jimenez & Garcia, 1989). Chemical properties were determined according to (Page et al., 1982) .Extinction coefficient (E 4 /E 6 ) ratio was measured according to (Page et al., 1982) , where E 4 and E 6 are the optical densities at 465 and 665 nm wavelengths, respectively. Total phenolics were determined by the method of (Singleton & Rossi, 1965).Total count of mesophilic bacteria, fungi, and actinomycetes were determined using nutrient agar, Martin's media, and Jensen media, respectively and the plate count techniques method according to (Page et al., 1982) .Dehydrogenase activity was assayed according to the (Casida et al., 1964). Phytotoxicity test was assayed using cress seeds (Lepidium stavium L.) to evaluate compost maturity and stability according to (Pare et al., 1997).
In vitro test of antifungal activity of compost extract:-
The antifungal effect of the aqueous olive pomace extract, bioagent mixture, commercial fungicides and different types of compost teas on the linear growth of the tested fungi was studied in vitro by a poisoned food technique (Agarwal et al., 2001). In case of OP, 10 gram was dissolved in 100 ml water, and then were filtered and mixed with molted sterile potato dextrose agar medium (PDA) to obtain the proposed concentration of 10 % (v/v). Regarding fungicide;Rhizolex-T was incorporated into sterilized PDA medium after cooling to obtain final concentrations of 1, 5, 10 and 25 ppm. The medium was then poured intopetri-dishes, while in case of bioagents mixture and compost tea; 10ml was incorporated into sterilized PDA medium after cooling. The medium was then poured into petri-dishes (with three replicates for each treatment), and untreated PDA medium was used as control.After solidification of the medium each plate was inoculated centrally with a mycelial disc (5mm diameter) taken from the outer margins of actively growing mycelium from PDA cultures of each isolate by sterile cork borer. Plates were incubated at 28 ± 2 0 C and colony diameters were measured after 5days (Mahmoud, 2000) .When the untreated control had just covered the plate Percentage of inhibition was calculated using the following formula (Perveen & bokhari, 2012).
Percentage of growth inhibition = (C -T) / C × 100
Where, C = average of three replicates of hyphal growth (cm) of test fungus in control plate and T = average of three replicates of hyphal growth (cm) of the same test fungus in plates treated with the tested material.
Evaluation of morphological changes via Scanning Electron Microscopy (SEM):-
Blocks of the investigated fungal isolate were prepared for SEM at The Regional Center for Mycology and Biotechnology, Al-Azhar Univ.. Fixation and dehydration procedures were performed using the programmable LEICA EM TP tissue processor model (A-1170),Specimens were then gold-coated (nearly 50 nm thickness) using an SPI ModuleTMSputter Coater and then examined using the high-vacuum mode of a JEOL JSM-5500LV Scanning Electron Microscope. Energy-dispersive X-ray spectroscopy (EDX)(Elad et al., 1983).
Statistical analysis:-
The obtained data were subjected to an analysis of variance (ANOVA) according to (Gomez & Gomez, 1984). Tables (2) , after brewing period, the pH of four types recorded 6.92, 7.41, 7.12 and 8.05 for AR, AR+OP, MSW and MSW+OP, while in case of EC, it recorded 2.50 ds/m, 3.30 ds/m, 6.62 ds/m and 6.33 ds/m for AR, AR+OP, MSW and MSW+OP respectively.
Concerning nutrients and micronutrientscomposition; including organic carbon (OC), organic matter (OM), nitrogen (N), phosphorus (P), potassium (K) and micronutrients: iron (Fe), manganese (Mn), copper (Cu) and zinc (Zn) were significantly higher in olive pomace-enriched compost tea (CT) as compared tocompost tea alone, except for phosphorus, olive pomaceenriched CT exhibit lower values than compost teas alone.
Regarding E 4 /E 6 ratio, four types of compost teas exhibit low values; they recorded 2.46nm, 2.49nm, 3.67nm and 3.21nm for AR, AR+OP, MSW and MSW+OP respectively.
Microbiological assays:-
Microbial populations in the produced Aerated Compost Tea (ACT) are shown in table (2), Culturable microbial population densities were significantly different from the initial compost materials illustrated in table (1).They were predominantly bacteria, the average of their densities increased in thefour types of compost teas after five days of brewing. The numbers of total aerobic bacteria were the highest among other microbial groups, such number is well appropriate for offering the treated plants with enough microbial coverage for pathogen suppression.Highest population density of culturable bacteria recorded10×10 8 cfu/ml in both mixture of AR compost tea and AR+OP compost tea. However, fungal population densities were lower than those of bacteria and increased in all compost teas after five days of incubation. The highest population density of fungi was recorded 9×10 6 cfu/ml in AR compost tea and 8.5×10 6 cfu/ml in AR+OP compost teaof incubation. On the other hand, actinomycetes were the lowest group in all treatments.The Dehydrogenase activity (DHA-ase) was a very reliable indicator of global metabolic activity of the organisms inhabiting the compost teas. Data presented in table (2) shows that four types of compost tea recorded high value of dehyrogenase activities; they recorded 133.6, 125, 131.8 and 130 μg TPF/100ml/24hr for AR, AR+OP, MSW and MSW+OP respectively.
Germination Index (GI) is the best way to test the phytotoxicity of compost to plant growth. They are widely used to test for salinity, soil pathogens, toxic substances (such as phenolic compounds, high ammonia concentration and heavy metals) and some chemical properties of compost which could be the major potential reasons of phytotoxicity. Data presented in table (2) shows that four types of compost tea recorded high Seed Germination (SG) and Root Growth (RG) values, their Germination Index (GI) values were ˃ 80 %. 
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3.2.In vitro suppressiveness ofphytopathogens:-
In vitro test were done to evaluate the efficacy of some botanical biocides (Aerated Compost Tea (ACT) prepared from four different types of compost, olive pomace extract, mixture of bioagents and their combination), compared with the standard synthetic fungicide (Rhizolex-T) against two soil-borne lentil crop pathogens (Rhizoctonia solani and Fusarium oxysporum). 
SEM effects of Compost tea on phytopathogens:-
The use of electron microscopy facilitated the study of the mode of antagonistic action. Mycelial samples from the interaction region of the highest affected treatment.SEM clearly demonstrated changes in the morphology of bothpathogens in media containing the treatment (AR compost tea+OP+MO) extract.SEM observations of untreated (control) mycelia of R. solaniare illustrated in Photo3(A).Showinglong, even, and round hyphaewith typical tapered apices and a smooth surface.
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Photo 3(A, B, C and D) -SEM Micrographs of R. solani at x1000, x1200 and x4000. Long, even and round hypha shown in untreated ones photo 3 (A).Photos 3 (B, C and D)Showing treated hyphae culture; R. solani following treatment showhyphal fusion (HF), distorted hyphae (DH) and breakdown (HB) Photo3(B andC), treated culture are generally characterized by curling and twisting (HT), Photo 3 (D) penetration hole (PH).globular structures (GS) of various sizes along the surface of the mycelia Photo 3(C).
After treatment with the tested extract, Photo 3 (B, C and D), the prominent morphological changes appeared; sparse and asymmetric mycelium, hyphal swelling, curling (HT), rough cells with wrinkle cell along the surface of the mycelia and cell distortion (DH). The integrity of the cell surface of R. solani began to disintegrate, pronounced collapse and loss of turgor of R. solani hyphae were among the typical features of advanced alteration observed with signs of cell wall breakdown and destruction (HB). Additionally, fusion among the hyphae (HF) was observed.Close up SEM examination of R. solani at (×4000) show evidence of penetration holes (PH) and extensive cell damage. SEM examinations of F. oxysporum also showed varied morphological changes between treated and untreated mycelia; controlF. oxysporum hyphae (H) are smooth surface, uniseriate and uniform bearing macro (MA) and microconidia (MI) as illustrated in Photo. 4(A).
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AR compost tea+OP+MO treatment altered the morphology and conidia of F. oxysporum f. sp. lentis; in Photo 4(B, C and D)the mycelium appeared distorted (HD), showing extreme shrinkage, shriveling, with discontinuous areas due to the effect of hyphae breaking Photo. 4 (B and C) and cytoplasmic loss when compared with hyphae grown in control. Furthermore, macroconidial shape was greatly distorted (CD), and microconidia were broken (CB) and completely absent. As well as reduction in the amount of conidia was observed.
Discussion:-
This study focus on biological control approach using compost tea in reducing some diseases pathological occurrence.Efficacy of compost teas and their nutrient content differs from each others, and this may be due to the differences in procedures used for preparation of compost teas, the source, nutrient composition, quality and maturity of the compost (Al-Dahmani et al.,  2003) .
The pH values of the four tested compost tea (6.92-8.05) were within the range suitable for compost tea preparation (Bord na Mona, 2003).Adegun loye et al. (2007) reported that most of the microorganisms in compost best survived under neutral pH. The increase in pH is likely due to an overall uptake of more anions than cations by the microbiota (Yan et al., 1996) .With respect to EC, our results for AR and AR+OP compost tea recorded 2.50 ds/m and 3.30 ds/m respectively, both were within the range from 0-3.5 ds/m which is acceptable for general crop growth (Rynk et al., 1992) , while MSW and MSW+OP compost teas have higher EC values recording6.62 ds/m and 6.33 ds/m respectively, which may be due to excess salt concentration which might hinder plant growth by affecting the soil-water balance. Lasaridi et al. (2006) proposed that value 4.0 ds/m for EC is a level considered tolerable by plants whereas values from 6 to 12 ds/m indicating toxicity due to salts for most plants up to Greek standards.
Concerning macro and micronutrients, our results shows that all compost teas contain a considerable amount of nutrients. Chemical properties are very important factor in determining the value of the produced compost tea (Hegazy et al., 2015) . Enriched compost teas showed high characters than the unenriched types.
The ratio of optical density at 465 nm/ 665 nm (E 4 /E 6 ratio), all values in this study are relatively lower than 5 which indicate a relatively high degree of condensation of aromatic humic constitutes (HA's) (Pare et al., 1997), and showed that all compost teas are characterized with humic acids more than fulvic acids which in turn indicate enhanced humification. These results are similar to those obtained by (Claus et al., 1999) .
The Microbial levels in all tested compost teas were in the range of 10 6 and 10 8 cfu/ml which is consistent with the microbial analysis of liquid biofertilizers produced from different plant-based raw materials during fermentation ( Concerning the inhibitory effect of compost teas on the tested fungal pathogens, in vitro assay results revealed that all tested Aerated Compost Teas (ACT) exhibited significant inhibition of mycelia growth of R.solaniand F. oxysporum in comparison with control. By enrichment of compost with both Olive Pomace (OP) and Microorganisms (MO), and monitoring their effect againstR.solaniandF. oxysporumin vitro; the recorded results showed that compost tea plus OP and MO significantly increased the antifungal activity againstR.solaniandF. oxysporumcompared to compost tea alone,. This may be due to the biological interactions between microorganisms, compost and plant products and can be a valuable source of new and effective antimicrobial substances, which could affect differently on the microbial pathogens compared to other conventional antimicrobials (Mokhtar et al., 2014 ). This could be explained by the presence of antagonistic microorganisms either normal inhabitant of compost tea or added; Bio-agents produce biologically active compounds (antibiotics and toxic substances) that have antifungal activity, besides bioactive compounds including plant growth regulators like gibberellin, auxin, cytokinin, ethylene, abscisic acid, jasminc acid, protein, vitamins and minerals ( Regarding F. oxysporum SEM micrographs, the morphological distortions in hyphae and macroconidia was observed which indicate that this filtrate caused the damage of cell wall, plasma membrane of hyphae, macroconidia and microconidia. This damage may responsible for the growth inhibition of F. oxysporum.
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Generally this indicates that AR+OP+MO extract possessed marked antifungal property against both R. solani and F. oxysporum; primarily affected cell permeability through direct interaction with the cell membrane. A change in cell permeability which might have resulted in an imbalance in intracellular osmotic pressure, subsequent disruption of intracellular organelles, leakage of cytoplasmic contents and finally cell death(Abdel-Monaim et al., 2011;Kagale et al., 2011).
Conclusion:-
These results demonstrated that compost teas enriched with OP and bioagents mixture are suitable products for in vitro suppression of some phytopathogenic fungi and thus could reduce the need of the fungicide use. The disposal of OP represents a challenge for the environment, although it might also be an opportunity; this study addressed the use of low amounts of OP wastes, which can be used to counteract the effects of some soil-borne pathogenic fungi in agriculture. Successful development of such compounds as antifungal would not only provide a potent tool for control of lentil root-rot and wilt, but also could promise success in multipurpose biorational alternatives to conventional fungicides for the management of other plant diseases. This effective, environmental friendly and human safety products has much potential.
